PCT 



' ' m ^ ^ ^ 





(51) mn^^'j^m6 

C07C 43/188, 43/192, 43/215, 43/225, 
255/46, 255/54, C09K 19/20, 19/30, 
19/42, G02F 1/13 



Al 



(") 



(43) Bl^^ffi P 



WO97/20791 



1997^f.6^ 12 0(12.06.97) 



(21) mm\m^^■ 

(22) mmmB 
(30) m^mf-i^ 

l^fJi ¥-7/344956 



PCT/JP96/03323 
1996^n>S 130(13.11.96) 



1995^12^5H(05J2.95) 



JP 



(71) iHKiA (7ieii^i^< -r-^xcom:c^(l{col^T) 

f- y y tt;^^:a(CHISSO CORPORATION)[JP/JP) 

T530 :^BtJl?:^IKm*E'f':2:ft3T06»32^ Osaka. (IP) 

(72) ; ioJ:t;f 

(75) ^m^/mmx (>iei^irov>T(7);^) 

ia0^:2:(KONDO, Tomoyuki)[JP/JP] 

T290 T«»mJHmj[^e-&*:3T 827**2^ aiba,(JP) 

tSii«i«-(MATSUI, Shuichi)[JP/JP] 

T290 T«l^m/MmM£-&S:2TBI7#i6 Chiba.(JP) 

^?Kfn^1j(MIYAZAWA, K.azutoshi)[P/JP] 

T290-01 T^g»:mi^m^il ?)-&3-27-7 Chiba, (JP) 

4*^^ft^(HACHrYA. Norihisa)[JP/JPl 

f 299«01 TSg;i:rfTl^.mW«'^2Te5#ifc Chiba. (JP) 

+ iiltJil§(NAKAGAWA. Etsuo)[JP/JP) 

=f290 =fJli)^rtilSrti5:?t=8890*lte Chiba, (JP) 



(74) iXmA 

#il± /fr1»«T-(FUNAHASHI, Eiko) 

TlOS m»:fji^g:®j?f4ffiiTHi6#4§- 

y r y ^ >^ trVL-SP^ Tokyo, (JP) 

(81) AL, AU, BA, BB. BG, BR, CA, CN, CU, CZ, HE. 

GE, HU, KR. LC. LK. LR, LT, LV, MG, MK, MN. MX. NO, N2, 
PU RO, SG, SI, SK. TR, TT, UA, US, UZ, VN, ARIPOiRprF (KB. 
LS, MW, SD, SZ, UG), ^-7 v-Tf^rF (AM, AZ, BY, KG. KZ, 
MD, RU, TJ, TM). &:'}M1^t^ (AT, BE. CH, DE, DK. ES, FI, FR. 
GB, GR, IE. IT, LU, MC. NL. PT, SE). OAPI^it- (BF, BJ. CF, 
CG, CI. CM, OA, GN, ML. MR, NE, SN, TD. TG). 



(54)Tmc: ALKENYL COMPOUNDS BEARING OXYGENIC LINKAGES, LIQUID-CRYSTAL COMPOSITION, AND 
LIQUID-CRYSTAL DISPLAY ELEMENT 




(57) Abstract 

Liquid-crystal compounds represented by genera! formula (I) (wherein Xi , and X3 arc each -CH2 0-, -OCH2 -(CH2 )> 
-0(CH2 )j a covalcnl bond, -CFj 0-, -OCF2 -. -CH=CH., -CaC-, -CH2 CHj -(CH2 ), -CH-CH-CHj CHj - or' -CHj CH. -CH-CH-, with 
the proviso that at least one of them is -CH2 -OCH2 -(CH2 h O- or -0(CH2 )3 -; Ri is Cj -C^o alkcnyl; Y, is hafogeno. cyano or 
substituted or unsubstituted C, -C20 alkyl; the rings Aj , Aj , Aj and A* arc each substituted or unsubstiiutcd 1 .4-cyclohexylcnc, 
1 ,4-cyclohexenylene or K4-phenylene; and m and n are each 0 or I); and a liquid-crystal composition and a liquid-crystal display element 
containing at least one of these compounds. The compounds exhibit steep threshold value characteristics, an excellent compatibility, a low 
viscosity, a quick response, and so on. 
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C ili-rT'tl5ai^>tLTt^'5 (Phys. Lett.. J_9.A. 6 9 ( 1 9 7 2 )). 
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= C H - $/c«- C = C -twJ;iJ^§^;b-'^/cfc0T't^V^ (2) IZt&^OyJV 

(4) m;!i<0. n^d^lTSb-S) (3) t3Se«!® T -Mfc-^ife. 

(5) m. n^<ittC 0 Tfe-i) (3) {CfeSlCDT ^b-ir -Mk^ifel. 

(6) (1) ~ (5) ©t'^■rn;()^^rseK®T;^>^-;Hk•^!fe^•di;''S < i t 1 

(7) m-JS^J-iLT. (1) ~ (5) (Dl^-fniiHZnimor ^)Vit-^ 

4 ) 



OCF3. OCF.Hs CF3. CFjH*/c{iCFH»*3vL. L,. Lz. L,^^Ji 
J>' L , « 105 {3 itlf t T tKSH^ * l± 7 V L . Z , .fc z . tt ffl 1: 





(3) 




wo 97/20791 



PCT/JP96/03323 



^zt ^wm. tt^ m^sM'^, 

(8) n-^^iLT. (1) ~ (5) (D\,^tni)^izmmo)y}i^&^}\^it^ ,, 

Jfe|*iJ.^4'< it Itt^^WL. m^^^^iLT^ -jlfiit (5) . (6). (7). 
(8) (9) 



y y^tclil . 3 - •>'yt-=^^ y - 2 . 5 - •>'-f li l . 4- 

^^n-^+i/uy. 1, 4-'7i-t'y^/clit'i;5->'y-2. S-C^M/U*:^ 

« 1 T^xS). ) 





wo 97/20791 PCT/JP96/03323 
3LT1. 4 - n-.+ -> . 4 - 7 x ^ U y L . Z ^XJ^ 

.i^L. Y3«7y^|g^. 0CF3S OCFrH. CF3. CFjH^/cttCFHi 

7 -R7 (8) 



-^i-u-y^/cttt-T; $ i;y- 2. 5 - •>-'f ;u*^L. ii I « 1 . 4-i^^D 

4-7xiUy^^Ls Z»«-Csc-. -C00-. 



-7x^uy^^cttf.; $i;y- 2. 5 ;u<&,T^t. «Ktt 1 . 4-::^j?n 



PCT/JP96/03323 

WO 97/20791 

T-C0O-. 1. 2 -X^UySS^c«SW»S^^:^t^ Z,«-CH = CH 
-CsC-s - C 0 0 - ifzit^^m^^ThL. hltQtfzitl Zhi.. ) 

(9) (1) ~ (5) O^^-rn;()^^3iaS{07;^^^Mb^ 
!fe|*d^"'/i< it liS^^WLv m-J&^<D-&i^tLX. (2) . (3) 

j^^<D\k(DW>'ktLT. -f^^ (5) . (6) . (7) s (8) (9) 

(10) (6) -(9) 0l>-rn5i>K:t3SJO?8taMfiE!feJ^fflt^TfilJi);Lfcrg 

I^it*. 5fe(ffiSOR .tt^#St2 ~ 2 0 CDT^lx^-^bS^^f :6<. t^tr h v V 

2 -rn-;^;i/S. 2-7'5--^i'S. 2 - y 7- ^-'I'S- 2- 

y-r^;i/$. 3 ^-"^^^ 3 - -^r-r ^^I'S. 3 - :f ^ 7- ^ ^I'S. 1. 5 

-^+-9-->'x^;uS. 1. 5 --«7'^->'Xi;uS. 4 - ^^u;!- n - 1 - 7'r 

±SfiO R ■ ^SriiHiMIR-r -S. c i t:: J; ^ mS©:^ § ^ ® K 3 3/ K , , ^^^r c 
St'Ji-^x R,iLT3 -T;U'!r:^;i'S. 1 -T/i^^^-'uSS fc« 2 - T;u^^ 
«Y,«7 v#Jl^^. a'^^J^^. •>7/S*/^c 



8 



wo 97/20791 PCT/JP96/03323 

T;i/'!r-;uSx t;u+^;uS, T;i/^-;i.;f + T7U+ 
i;i<T§ -5. 

^^-yJU^ ^r^Jl^. :ti'=S-,U^ /-/1^*JJ;C>-t:>/KZ)«.S. T JVn ^ 

+ '^r^;«.:^ + .>fej;j>'5f^^;u;<-+.>®:g.g^ 7 ;u ^ + 7 ;u ^ /bg i L 

+ :>x^;i.. X h + :>x^/b. 7"D*'^^ ^-x^yu, / Y^ '>r^^)V. X V ^ '> 
rah-7U^'J;a-7'u*'4^:>7'n 7;u^i;uSi LT t"^;i.. i-r 

7;uyj^;p;f4^i.SitT7';;u;i-+i.S. 7;u+^;uSitTx^z. 

l-7-nt.'i;b. 1-7'^-;^^ I'-t^'^^^^b. 3 -7'f-^;b;tectC>'3 - 

:*-n>^;u, i;^7;t.;fn:i7DDyf-;i., 2 s 2 s 2" h V 7 /I.:*- D / ^ /p, 2 - 
20 7;U:tDx?-;u. 3 - 7;i/:*- □ > 4 -7;b;*-a7>;Uv t>-7)V*a^y 

:*-a> h+i's >'7-'b;i-D> h + >>-7;U;*-Q^ nay h + .>, -:y:J'7;U;f 
+ 1. 1. 2. 2 h7-7;U:*-DX ^7-j77;U:*-D7-D*- 
1. 2. 3. 3. 3 -'s+-9-7;u^D7-n.-je4^ :>0:g.g, ,^ay 
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4 -BTB-02 ^- 
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V-HBOlH-4 (No. 21) 5.0% 

1V2-H10B-C (No,. 2) 10.0% 

30 1- BEB(F)-C 6.0% 



25 5 O 1 - B E B ■( F ) - C 



5.0% 



1V2-BEB(F.F)-C 10.0% 

2- HHB(F)-C 5.0% 

3- HHEB-F 5.0% 
5-HHEB-F 5.0% 
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U 7t 
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u >^ 




5 - P y B - F 






0 . 


n OA 
U >^ 


15 


3 — D D — 0 






£ 

u • 






4 — D B — L 




1 
1 


u • 






2 - B E B - C 






D . 


U /O 




3 — B E D - 0 






Q 

0 . 


n ^ 




0 Ti ti T7 n D 1^ 

3 — HHEBB-C 






0 

0 . 




20 








0 * 






3— PyB (rj — r 






c 

D . 


U "0 




3— HEB-04 




1 
1 


1 

1 . 


U "0 




4-HEB-O2 






D . 






5 - H E B - 0 1 






C 

D . 




25 


3-HEB-0Z 






0 • 


u yo 




5 - HE B - I 






4 . 


0 




4 - H E B - 4 






5. 


0 % 




1 0 - B E B - 2 






2 . 


0 % 




3 - H H B - 1 






6 . 
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miiim 6 

V-HBOlH-4 (No. 21) 6.0% 

V-HO 1 H- 3 (No. 1) 6. 0 9^ 

V2-H01HBB-2 (No. 141) .3.0% 
5-BB-C 1.0% 



7 - H E B- F 


3 


0 % 


3-PyBB-F 


A 




3 - H B - 0 2 


1 0 




3 - P y B - 4 


o • 




4 - P y B - 4 


Q 

0 • 




6 - P y B - 4 


J . 


0 ox 


3 - P y B - 5 


0 

o . 


U 7t) 


4 - P y B - 5 


0 

0 . 




6 - P y B - 5 


3 . 


0 % 


6-PyB-05 


4 . 


0 % 


6 - P y B -.0 6 


4. 


0 % 


6-PyB-07 


4 . 


0 % 


6-PyB-08 


4 . 


0 % 


2 - H H B - 1 


4 . 


0 % 


3 - H H B - 1 


8 . 


0 % 


3 - H H B - 3 


10. 


0 % 


3 - H H B - 0 1 


5 . 


0 



V-HBOlH-4 (No. 21) 10. 0% 

3 - H 2 H B (F, F) - F .3 . 0 % 

5-H2HB(F. F)-F 0% 

3- HHB (F. F) -F 8. OH 

4- HHB(F.F)-F 6.0% 
3-HH2B(F. F)-F 10.0% 
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5-HH2B(F. F)-F 8.0% 

3 - H BB (F, F) - F 14.0% 

5-HBB(F.F)-F 10.0% 

3-HHEB(F. F)-F 6.0% 

5 4-HHEB(F. F)-F 3.0% 

3-HBEB(F.F)-F 3.0% 

3-HHBB(F, F)-F 3.0% 

3-HH2BB{F.F)-F 3.0% 

mmm 8 

10 V-HOlH-3 (No.l) 8.0% 

V-HBOl.H-4 (No. 21) 5.0% 

7-HB(F)-F 14.0% 

2- HHB(F)-F 10.0% 

3- HHB(F)-F 10.0% 
15 5-HHB(F)-F 10.0% 

2- H2HB(F)-F 6.0% 

3- H2HB(F)-F 3.0% 
5-H2HB(F)-F 6.0% 
2-HBB(F)-F. 7.0% 

20 3-HBB(F)-F 7.0% 

5-HBB(F)-F 14.0% 

V-HOlH-3 (No.l) 7.0% 

V-HOlHVH-3 (No. 115) 5.0% 

25 V2-H01HBB-2 (No. 141) 3.0% 

5-HB-CL 7.0% 

7-HB(F.F)-F 10.0% 

2- HBB(F)-F 7.0% 

3- HBB(F)-F 7. 0% 
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5-HBB (F) - F 

4- HHB-CL 

5- HHB-CL 
3-HBB (F. F) - F 

5 5-HBB(F. F)-F 

3-HB (F) VB-2 

mfi<m 1 0 

V - H O 1 H - 3 
5-H2B (F) - F 
10 2-HHB(F)-F 
3-HHB (F) - F 
5-HHB (F) - F 

2- HBB (F) - F 

3- HBB (F) - F 
15 5-HBB(F)-F 

3-HHB (F, F) - F 
5-HHB (F. F) - F 
3-HH2B (F. F) - F 
5-HH2B (F, F) - F 
20 5-H2HB(F.F)-F 
3 - H B B - F 
5-HHEBB-F 

mj$im 1 1 

V - H O 1 H - 3 
25 V-HBOlH-4 

V2-H01HBB-2 

2- HHB (F) - F 

3- HHB (F) - F 
5-HHB (F) - F 
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14. 0% 
10. OH 
5 . 0% 



(No.. 1) 



1 1 
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y . 


A 0/ 
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0 % 
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A OA 
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1 U . 
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A 6y 
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A oy 
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0 % 


4 . 
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9 . 


0 % 


6 . 


0 % 


•5. 


0 % 


2. 


.0 % 


2. 


0 % 



(No.]) ■ . 4 . 0 >i 
(N 0 . 2 1 ) 3.0% 
(N 0. 1 4 1 ) 3.0^ 
. 4. 0% 
4. 09i 
4. 0% 
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2-HBB (F) - F 
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1 0. 
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0 % 


3-HH2B (F. F) 


- F 


5. 


0 % 


5-HH2B (F. F) 


- F 


5. 


0 % 


lOl-HBBH-3 




2. 


0 % 



f&jnm 1 2 



V-HBOlH-4 
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2 1 ) 
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0 % 


V - H 0 1 H - 3 
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0 % 


6 - H B - F 
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0 % 


7 - H B - F 






8 . 


0 % 


5 - H B - 3 
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0 % 


3 - H B - 0 1 






5. 


0 % 


3-HHB-OCF3 






6. 


0 % 


4-HHB-OCF3 






5 . 


0 % 


5-HHB-OCF3 






7 . 


0 % 


3-HH2B-OCF3 
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0 % 


5-HH2B-OCF3 
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0 % 


3-HH2B-F 
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0 % 


5-HH2B-F 
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Q% 


3-HBB (F) - F 
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0 % 


5-HBB (F) - F 
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3-HH2B (F) - F 
5-HH2B (F) - F 
3-HB (F) BH-3 
5-HB (F) BH-3 
5-HB (F) BH-5 

mfSim 1 3 

V-HOlHVH-3 
V2-HH01B (F) B (F) 

5 - H B - F 
3 - H H - 0 1 
3 - H H - O 3 
3-HHB-OCHF2 
5-HHB-OCHF2 
3-HHB (F. F) -0CHF2 
5-HHB (F. F) -0CHF2 

2- HHB-OCF3 

3- HHB-OCF3 

4- HHB-OCF3 

5- HHB-OCF3 
3-HH2B (F) - F 
5-HH2B (F) - F 
3-HHEB (F) - F 

mmmi 4 

V - H 0 1 H - 3 
1V2-H10B-C 

V - H B - C 

1 V - H B - C 
5 - B B - C 
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1 . OH 
9 . 0 % 

3 . 0% 

2. 0% 
2. 0% 

(No. 115) 5.0% 
- C F 3 

(No. 168) 5. 0% 
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0 % • 
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0 % 
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0 % : 



(N 0 . 2 ) OH 
10. OH 
5. OH 
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V2-HH-3 A. 0% 

V2-HHB-1 4.0% 

X^^. lclTlZ-iHii><D'^f&m'^^ti)<. S|F^J*iwibH>Ts R.s Y,. AK A2. 
A3^ A4> X,. Xi. Xa. m*f n liglfie i Pl-OS"**:^ L s MGMi^ 
(13) ^ (15) ;6>^>iMl±'tL4^ VVyCDSfiJ^Ss MG 2ttiJ: (16) - ( 
1 8) i)-<bmiim/ VYy0:tmBm itztzt. l^(13)i(I8). (1 
4) t (17) HJiZf (15) t (18) ^<-€-tL-?-'nmLTiMli'n'S) . Ra 

1-17 ®T;b+^bS. I? c '■.ttsmMl-^fc^t^m^ 1-16 0 7;b+;i'S<&* 
p«l ~ 3£Dili6fe?ib-S. 



MG2 
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^©7X^g^/Nayy.fbLT^Nay y'/bifei (2 1) ^^#'^>. ''i*^-. ±IB®il7c{± 
m-m^i^^^ M?H^7i<^^<t') ^'^■^'^^^^-'^■^ (J- Am. Chem. S 
5 0 c . . UL. 1815 (1965)). Ji(.mit*^ni' h 'J -^i* ( J . Am. 
Chem. S 0 c. . i_3_. 2 8 9 7 ( 1 9 7 1 )) ^ tt*' -7 ^ / T H F tt(^ 
(J. Am. Chem. S o c. . U.. 1 6 3 7 ( 1 9 7 0 )) ^Oy/Lffl®^ 

hem. Soc.C. 667 (1971))v ZM^b^ (J. Am. Chem 
10 . S 0 c . . 2 5 1 3 ( 1 9 4 6 ) ) $ h 'J 7 .:l u^^U* 7. 7 W :>* 7' 

□ §K (Tetrahedron Lett.. 913 (1974)) ^(D^it 
IPJs i^itf-yi-^'i^ (Org. Synth.. II. 136 (1943))$ /cii 
:t+ i'g^fcjtSI (Tetrahedron Lett.. 3889 (1967)) 
^(DiS^k^J. 3^m/^7k (Org. Synth.. II. 3 2 2 ( 1 9 4 3 ) 
15 )S^cli37{b*y'!?i^(0rg. Synth.. IV. 323 (1963)) 

^c«7x/-;u#: (2 3) tm&^^nTT:K&mmt^:.tiZj:.iO^^^Mit^ 
f^m (1-1) ^^^tcSSii-r-l.c i*<Tri -s, /.i*;±i2©5l£MSii. »|J^I±' 

20 Can, J. Chem. , 2015 (1969) Sfcfi Can. J. Ch 

em. . 44. loai wsdd; 

K (1 9) ^iiK3g5lotC^^LT7*n f± yggS^^i^ (2 0) ^SS^r^. 
25 C10li^mSi£{±> il%<i:^Nny y^l:«-|^T|gii^n^>^nyy^l:!fej (2 1) 
*x i/T/'fbCChem. Lett. . 471 (1973). J. Org. Ch 
e m. . 2 5 2 2 ( 1 9 6 1 )^) i C ntC^ < »n;K^«? (Org. S y 

nth.. III. 557 (1955)sJ. Chem. Soc. 4722 ( 

1 9 6 2 )^) \m<>z'ii^^'igLm.tztiz^iontMr%^. 
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¥y\tm (2 2) <i:L. Z.n^nmz7)V3 - }i^^t.fz\ii.7 jl J - (2 3) 



R,— MG,— CO2H (19) 



- ^ ^ R,_MG — (CH2)2C02H (20) 



32 TC 



R ,— MG,— CHjBr (21) 



HO-MG2— Y, (23) 



R, — MG,— (CH2)3Br 



i-t7.;tU 



(22) 



R,— MG,— (CH2)pO--MG2— Y, 
(1-1) 



) <£-^NDyy-fb!B5 (2 5) ^/ca (2 6) iie«i4^{^j:TTg:Ma-r-scii: 



R,— MG,— OH 



(24) 



Bf— MGj- Y, 
Br{CH2)3— MGj— Y, 



(25) 
(26) 



R,— MG,-0{CH2)p— MGj— Y, 
(1-2) 

UiS. ^IfeBJ^b-^ifel (1) t3*H>T> R ,^(Dr -JVmiHt-^ ^ -r ^ y \:. 
Si& ( J . . A m. Che m. S o c , . J_7_. 4327 (1975) . J. Ch 
em. S 0 c. . C. 1 9,8 4 (I 9 6 8 ) ) 2 S>|-^4flJ;SE«^i®ffl-r -5 
C i i3 J; -5 C i § * . 



wo 97/20791 



PCT/JP96/03323 



':7i.s (2 8) ^wm^-^^:.tiz^») iii^<r)i^^^}i'm-n3b^^t^m (i- 

3) ±SfiT;u-rt K (2 7) ^7CtIlS^#SJ5D^<f o T T !^ h (3 0) 

5 b-^ii^mr$>i>it^m (1-4) ±ieT;i/Tt k (s o) ^jci^^^ig^^ 

SiS^iteLTT^Ur t K (3 3) C nil * 7. * ^ "I? AJg (3 4) ^laJIJlJI 

1tffl$-ti:'5-<!:t3«fc<9 3<ii;«!)<T;i'^-;^ST'*'S{b^!fe (1-5) ^-g-^-f'tlSS 

10 C<i:^<T'§^. 



OHC— MG -0(CH2)3 — MG2— Y, (27) 



Ra— CHjPPhj'Br' (2B) 



15 




OHC— MGi-0(CH2)p — MGj— Y, (27) 



CHaOCHzPPha'Cr 



20 




25 



MG,-0(CH2)p — MGj— Y, (30) 



Rb — CHgPPha'Br" (31) 
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/ MG,-0{CH2)p — MG2— Y, (30) 

OHC 

CHgOCHjPPhaXr 
_j MG,-0(CH2)p — MG2— Y, (32) 

CH3O 

H*- 

/ MG,-0(CH2)p — MG2— Yi (33) 

OHC-/ 

Rc— CHjPPhj'Br" (34) 
Rc-^^y — MG,-0(CH2)p — 1VIG2— Y, (1-5) 

mtLii<^^y.^l:thh^i^iZ.\t. «ItL«-^M.ttmiBg 6 1 - 8 3 1 3 6 -^iCi2«J© 
^ ;f H t ^ i6 ® M ^ ® M 

%um 1 

4-b--;i/-l- (4- ( 4 - rn f;u->:? D ->;u) y .>) .> 

D-N^^-y-y ( (1) ^^i3^>^^T. R V ,;i<7-D tOl/g. SA3. H 

•>S<&:^^L/> m. n ;?!><SiC: 0 Tfe^^t-^fe (No. 1) ) ©SSii 
•>^D'N+-9-y.>-;i-y:Eyx5^uy/b-r?--'i' (1. Omo 1) ix^y-;u5 
0 0ml <bm,^mz 1 0 •Cfe(TT7K#^b+':7fg:h h'j-i^i. (0. Smol) ^'p 
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Ota \^m'Mli:^tz. ^nSLWi^-y 2.=S-)\^x-T-)\^Z 0 Om lT3|llttttJL. 

ife^-; y ^ y ;!)^ M'4^^b L ^ 4 - t K n •> - 7 , 1 0 - •>* ;^ + :> - X f d [ 5 . 
5 4]T*y(0. 81mois iR^ 8 1 %) i'^tz. 

ZOhODO. 80mol{3THF100mIiDMSO200ml i:1}\i^fziiR 
'^mtZ. ^T^ y'^-V^m^\^fzi^%\t'ir h 'j -i^i. ( 0. 8 8 m 0 lIBi) 

n f;ui/ ^ 0-^+ C/^uy f-;i/7*n S K ( 0 . 8 m o 1 ) H F 1 0 0 m 1 

10 *?^»DLTM/aT SH^remtf L^c^^. 7K 2 0 0 m 1 i h;bX y 2 0 0 m 

K:J;*)f|JS!iLs 4- (4 -7*n t:*;i">:^' a^+>>;i/^ -7. 10- 

15 «>-X fa [5s4]r*y(0. 48moU iR^ 5 9 9^) ^f#fc. 

COfcCDO. 2moUrh -'Ux y 1 0 0 m 1 10ml ^tS^TLiz'i^'^'^^ 

1 HffelilviiiL. M^^T'/^inL/c^t7K 1 0 0ml ^^JD^. +:^^Jif4^L re ^^f?SL 

;!i>< \^X%h^l>W^%^:^^ ^ -)\^ii-^hWi^^n'^X 4 - ( 4 -'/a t:;i.>'j? n 
20 y |'+i/->i?D'^ + -9->'y (0. 1 9mo Is 95J^) ^%iz, 

C©^©0. ImolOTH Fr§{K 5 0 m 1 ^-^ Tieo?i^Ss 't-flt>-h h '1 7 
xi;b*X*^';7i.^ h + C/^ n'jKCO. 12mol)iTHF50m 

1 ©rft-^^fejt- ;!7'j'!7i»-t-7'h + i^K(0. l2mol)^0'C T T' JD ;i 

25 C:05ieJfej43?K 2 0 0 ml i'^T*^ y 3 0 0 m 1 ^%7^. ^ < H}^* L ^c^f^ai 

y 2 0 0 m 1 ^JiDxTck < Mi7 L/c^^>?g^j«ET?ll«l 
L. i*:^^T*7i.^'a•7 h^*-77^ - (vtaj?« : '-r^ y) HJ;«9ft8SLTX/ 
-;ux-7-^i^ ( 0 . 0 6 2 m 0 1 V 6 2 %) 
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CG)fc®0. 05molt36 MJggf 20mliTHF50mi <&jD;i/c?I-^ig!I 
^-Wi^^WL. cntC7K5 0 m 1 > h;bx y 1 0 0 m i ^JdA. J; < Jlf^L/c 

5 Y)vxy) '/)'^tS[LT 4 - ( 4 - 7'n t.*;u /? d 'v * > f- + i/i/j?n 

-N^+i- y;!;;U*'T;UT t K ( 0 . 0 4 1 m 0 1 . lj5J$ 4 1 

C0fe0O. O3mol0TH F 2 0 m 1 TSB0^§^g^ -T/i^^-S h 'j 
7 jt - X*j:.'!7i.>^-;i/7'n5K (0. 033mol) iTHF2Oml0 
;*';';;i.-t-7'l- + ->K (0. 033mol) ^-Oic iJ^TT'j!jD;iM?a 

C©SiD!g5t:7R5 0 m 1 y 8 0 m 1 -^Jd^L. .i: < ^^4^ L /c^l^M L ;t . 

15 -M Jgft{w.l;J9ftS5Ls MSft^ifel ( 0, 0 2 8 m 0 U jR$ 9 3 

GC-MS:264 (MO 

mm) 2 

4- (4- ( 3 - y T--;!/) •>i>ti^^y}v) / i/^y/ :u y y) 

20 ( (1) itiC^H^T. Rxi)-Z --<yv-s.)vm. y,i)<'>7>'^. IiA3*<l. 4 
- •>i7 n's+ -.Uy, ^A4*<1 . 4-7x^uy. X,. XzA<^lZ^^m^. 
Xa^^y f-Uy:t-+i/S^^Lx m. a^^i^iZQX-^Jtit'^<&} (No. 2) ).© 

h';7i-7U*X*j^'!7i»> h + i/>-5^;u^DVK (0. 55mo I) iTH 
25 F 3 0 0 m 1 O^I^ig^tZ 0 'cJ^^TT* '>l'!7A-i-7*h + i/K(0. 55mol) 

X^lyy^^-ju (0. 5mo 1) ®THF200ml m^'SrmTL. 
Sm^mnLtz'^liTiib 00mlih;uxy500ml <£-)!jnA. J; < mf%'L^cSfeft> 
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